Brazil's scientific community is under pressure. Each year there is an increase in its contribution to international science and in the number of students who are trained to do research and teach at an advanced level. Most of these activities are carried out in state and federal universities, but with government funding that has decreased by more than 70% since 1996. Interviews with graduate students, post-doctoral fellows and professors in one university department with a strong research tradition illustrate the level of stress engendered by the conflict between increasing competition and diminishing resources, and serve to underscore the negative effects on creativity and on the tendency to choose science as a career.
Introduction
The number of Brazilian authors and the number of Brazilian publications in the international scientific literature have grown substantially during the last decade. Contrasting with this growth, the resources allocated by the Brazilian government to science and technology in the 1996-2002 period decreased steadily (Figure 1 ). This remarkable discrepancy led us to study the effect of shrinking funds on scientists' everyday lives. A brief account of our findings has recently been published (1) . The conclusion was that the shortage of funds promotes competition, job stress, burnout and mental suffering. In order to survive professionally, scientists need to publish at increasing rates and in journals with ever greater impact, generating a fret so well characterized recently by Lawrence (2).
Here we describe briefly the distribution of science in Brazil, and analyze 25 open interviews and 124 semi-structured interviews carried out among graduate students and professors of a biochemistry department of the Federal University of Rio de Janeiro that is considered highly qualified by Brazilian funding agencies.
Brazilian science
Unlike most of the developed countries, Brazil's population of young people (18 to 30 years old) has increased during the past two decades (Figure 2 ). Student enrollment in both private and government (state and federal) universities has also grown, as shown for the years 1995-2000 in Figure 3C . Education at government universities is free. The number of professors employed by private students are found in government universities ( Figure 4 and Table 2 ). The graduate courses are evaluated regularly and ranked from 1 (lowest) to 7 (highest) by CAPES (Coordenação e Aperfeiçoamento de Pessoal de Nível Superior), a Brazilian agency of the Ministry of Education (Figure 4) . Evaluation includes analysis of the curriculum vitae of the teaching staff, the number of years students take to defend their theses, and whether or not the thesis work leads to a scientific publication. Fellowships are granted to the courses rated 3 and above, to be distributed among their students.
From 1997 to 2000, Brazilian scientists published 34,274 papers in journals indexed by the Institute for Scientific Information (ISI; Figure 1A ) and of these, 91.3% were published from government institutions that have graduate courses. Science and training of new scientists are concentrated in a few government universities: 78.5% of the graduate courses rated 6 and 7 are located in 12 government universities, and the investigators in these institutions published 71.2% of the articles from Brazil that appeared in journals indexed by ISI between 1997 and 2000 (Table 3 ). Among these 12 universities, three of them, the University of São Paulo (USP), the Federal University of Rio de Janeiro (UFRJ) and the University of Campinas (UNICAMP), house 51.1% of the level 6-7 graduate courses and published 42.9% of the Brazilian articles indexed by ISI between 1997 and 2000 (Table 3) . From this information, it can be gathered that Brazilian science is concentrated in a very few institutions and, since these centers are mainly governmental, science is basically supported by government funds.
The competition
The number of degrees granted every year has increased steadily during the past decade. The number of MSc and PhD students graduated in 1990 was 5,579 and 1,410, universities has increased, but this is not the case in government universities ( Figure 3B ). In 2001 there were 1,208 private and 183 government institutions ( Figure 3A) . The enrollment of students in the various fields of knowledge in the two types of universities is different; examples are shown in Table 1 . While a majority of undergraduate students are enrolled in private universities (Table 1) tion criterion was the scientific background of the candidates, as evaluated by the number of scientific publications and the impact of the journals where the papers were published.
Perception of the problem by the academic staff
It was not surprising therefore that the narratives of graduate students, postdoctoral fellows and teaching staff when interviewed revolved around publications and journal impact, increasing competition, disappointment and uncertainty about their careers. A common feature of the respondents in the interviews was a high degree of involvement with their work. Typical statements of graduate students were:
1 Concerning this last statement we found out that 26 of the 39 established investigators of the department were married among themselves (13 married couples -66.7%), 2 were currently unmarried but had been married to fellow scientists (5.1%), 3 were single (7.7%), and only 8 were married to partners who had jobs unrelated to academia (20.5%).
The publication of articles and the impact of the journals where papers are published were the main concern of both graduate students and investigators. Typical narratives were:
4. "He is a very helpful fellow... he has great ideas and I always learn a lot from him, but this is not enough... In this place In a highly competitive atmosphere, Brazilian science might be improving, but what is the impact of this situation on the individual, particularly on students who have worked very hard to get their PhDs and need to find their place in the scientific community?
Rites of passage
There are moments, defined as rites of passage, which demarcate the transition in the subject's life from one clearly defined social position to another, still unfamiliar to him. According to Van Gennep (3), the rites are divided into three stages: the "death" of the old social role, the "margin" or "transition", and the "rebirth" into a new role in society. The margin is a time when the subject lives in a situation between death and rebirth. In this stage social rules are suspended because the subject no longer belongs to the "Old World", nor has the person entered the "New World" where he or she will exist from now on. At this moment the subject is in nowhereland. According to Turner (4) The transition period in the ritual of passage and the liminality are conditions where anxiety, doubt about one's capacity to cope with the situation, stress and mental suffering are highlighted.
In universities where there is no research, the thesis defense is a rite of passage, legitimization as part of the teaching staff coming mainly from the academic title of PhD. In contrast with this situation, in the biochemistry department studied, the ritual of passage is the publication of a paper in a journal indexed by ISI, and the thesis is simply "the consequence of good work and good work means papers published in good journals" (see statements 5, 10). In the department studied, where the graduate course is ranked 7 by CAPES, legitimization never really arrives. The trajectory of the scientist becomes an increasingly difficult battle for grants, where the individual may lose support at any time (see for instance statements 13 to 16). The idea of a continuous and stable career is blurred, and the individual must continually prove his or her capacity, being always in a transition state or liminality with the chances of being eliminated from the system increasing every year ( Figure 1B and statements 11, 14 to 16).
Job burnout
The extended transition state may contribute to a condition of emotional and mental exhaustion at work, defined as burnout, a phenomenon that has a significant impact on modern culture (5, 6) . The interviews suggested that the situation characterized in Figure 1B promotes this condition among the population studied. Those most prone to develop burnout are the dedicated and committed workers (see statements 1 to 3). Burnout seems to be caused by frustrated hopes and expectations, a feeling of inadequate control over one's work and a feeling of losing the meaning of life. These elements are present in statements 11 and 13 to 19. The key symptoms of burnout are emotional and mental exhaustion, feelings of cynicism with negative and detached response to various aspects of the job and a sense of ineffectiveness and lack of accomplishment. These symptoms were described in statements 4, 11, and 13 to 19. The likelihood of burnout increases when there is significant and pro-longed occupational stress, including work overload and inadequate resources to meet the stress. These situations are characterized by Figure 1 and statements 6, 15, 17 and 18 . The burnout syndrome leads to a progressive loss of idealism and has been associated with impaired job performance and poor health, including headaches, hypertension, anxiety and depression -see statements 11, 14 and 17 to 19. Different authors report that burnout may lead to alcohol and drug abuse and deterioration of relationships with family and friends.
Conclusion
The number of Brazilians attending universities is increasing steadily, thereby increasing the chance of identifying and nurturing new scientific talents (Figures 2 and  3 ). This reservoir of young talent is probably contributing to the increase in the number of Brazilian authors appearing in international scientific journals ( Figure 1A) . However, the discrepancy between the scarcity of funds and the need for publications is leading to the "publish or perish" condition experienced in the USA during the seventies, with the difference that in the USA this occurred at a time when science was well established, while in Brazil it is taking place at an early stage of its scientific development. This pressure to publish is leading to an exaggerated degree of competitiveness, propagating a cultural distortion where scientometrics prevails over knowledge and where mental suffering is making up for the lack of funds, i.e., is directly proportional to the lack of funds. One of the possible future scenarios is that a significant proportion of Brazilian scientists will leave academia and new talents will be discouraged from choosing a scientific career due to its bleak perspective. The combination of these two factors may lead to a decline of Brazilian science. Thus, if this pattern is not reversed in the near future, Brazilian science may go from growth to decay without ever realizing its full potential.
